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[»**2] B9fese^«, duetts x* a s-gftrJi 
&§»** i (cie«co«@a«. 

[M*«3] i»8B»S±Jctt. JffiEEiBfr£&*l(5l 
BH^i. RSeiE»itt»LT3*S?-**2eSijME 

a s nta: * z t zmwL t ? % m ** i * itim** 2 

£Ett0*C£«. 
[lit** 4] MES«±Ktt^**JMK*i£6¥* 

anr*t). WE¥i*#Jifcffi»Lfc&iifcffl»EeiK£ 
i?iii*»6**y-h«ffiS:»j«r*xe*Afli-r*j:t 

[Bit** 5] S«t, WEMR±Ki«aftfc^lr* 

/»KTT**»ftir-fJMtd:, MEKfcy'fJiefLtK: 
x£A*£tr«&«JBL&y-h««<t£A*T*;:£ 
[fit** 6] IUEy-h*«tt. HfffB7;i/5n7A^ 

-*KE*©*«£*. 

[§l**8] K»E«<by-f#iBtt. ^h^x^i^u 
* c £*#«£T4»** 1 a»6»#* 7 ©^rn**- 

«trlB««*ffiS«. 

[is** 9] «**i*6§ii**8©^-fft*-*i;: 

Mio] StR±fc«ff7yK»*^*fl-4Xy 

itrsiii. WE*ft4r-f*ii±K^^>ii*»i*r 

[mil] ME7^5=«>A**t»K±lC?^> 

«-str«i * f&m l tin * & ii t s jyn- « 

;i<!:£4#m<!:T3glt**l 0 lcEft©ttS£tfi©Sjfi:# 
Sc. 



(2) 

2 

yL/T«lE»*»^-r*I8i, «(E«lE«tttli 

SftatTftW** 1 0 £fc«8lt** 1 1 lcfB«©S@ 

[11**13] ME^±fctt?**JHK*&&S¥ 

tlTiJO. mE«JBIRS^^-r:>ybTWE¥i»flEJB 

^t^^i:-rft»**l 0*6§A**1 2®1>W 
io -*tcE*©*«XS©»ii#8:. 

[iMl4] WfB^^>K«4 0 nm£t±ffli)f?: 
tt5iltS;»itt5i*fil 0*6§S**1 3©l> 

i*n3&»-«jcE*©««*«o«®*js. 
rai5i mfittflsy^rxKH:. fhji^w 

n*-*t:E«o«sa«©«jg*ft. 

[Ilt**i6] ttS£££RttS££l;:#ftl/TSB 
20 oT. MESSSffitelit** 1 0*6W**1 5Wf 

n*-*»cE«©«ifi*»K«fc o ns - t 

[0 0 0 1 ] 
[0 0 0 2] 

30 [«£*©£*] Ilh7>y7? (HT, TF 

y7hU*7SCD«i»l©»^ TFTTKIfit 

[0 0 0 3] *^TFT7W1SH SAUiC. 43 

£a£«»tfx-*ii»©xsfflr£i::e«an&jfe 
mm. HH>ts«^n, r-^stv-xii 

[0 0 0 4] tu5T, &ilgB£8S#iyit$gig*©«fc 
T F TTI/'f I*©ifi»t*Ofi:»:ttE«T»5it 
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[0005] ±a©«k5a5 L ^>. t;ps^a. 3ft; 
5^ >©«J18tjia> 6fc*e«£*rr -5 T F T 7 U-f a 

[00063 £T ^7xa«±{c#u->'jp>^b^ 

4^*^fiMift**MM*Ji£»J*U Si02M 

z<Dmmm&ffii£<Dmmzrt9-=.>if-tz z. t \z £ o 

9-**)\sm&\Ztett?2>&m\Z>f- MS?:tTS^S 

Ky-h»a»Bi±ctt*Rs»j«u, z.<nmw.m±.\z, 

[0 0 0 7] 

[8Htf#ftLJ:5£'r«IMU bj5>b£**e>, ±3zB© 

z.7)is.-'y&M±\zmt?-?>m*:mmvT%\iny 

9 £m&l*9l1&&S-C& t^o mifiibn ft. 
[0 0 0 8] ±Jfi© «fc5 Tit ny£ fcM LT, ftifl 

0-13546 2mz\rAiz&o tz&mt>mM znx^ 
[0009] *»«Htt±»LfcH*jiHfc**&anfc"b 

©T-£D. ?5>>m. 7;U5X7A£-^tTjf £*-f&E 
[0 0 10] 

«7yR*jfc (BHF) tCMT«»X-y^>y^-h^|S 



(3) 

</ 

[0011] Tfctofc. *f5W©«*S*tt. 
HtIIBS«±lcES$n. 8*7 y MM (BHF 5 0 
X7yl: 4 0 % 7 -WfcT > ; &-'>A = 1 : 6^iB. J£A 

»»icbb«*v«c o . ««7 v mmmt z ©^#t& 

JBT6. ) K*tT-5l-;/5f >^b-h#4 nm/WT 

n, ^^>H±(C7^5X^A^^tJ^^«gb^E^ 

[0 0 12] ^OJ:5*«l«»rJ:ntf, 4*7g©ISIft£W 
T*»{fc^*««^4££K:«fc0lieii#(fl[ (1 1 
1) jg(rM5feE^bfe7;P5x>>A^-&^»^f#^^t 

#t * . fst t p y v ^ £ Aw ma s ntz mm © & h e 

#{4 (0 0 2) ffifcfi$fcfiflbT»riESft^»T <&■&:: 

S^ft (111) jBK§^EftbTlr»*«6ii*iBi*#T 
S^fCfcPy^Ofiiferi^fc^. £©7;U5x^A£ 

*trii©*s**{ft (ill) mu^^>m<D^^it 

(0 0 2) iBtiijMIH©S^tt!6tJ:Hfc«>, i&gTjft 

(002) mz&tmfa^tzJ-fym^zTjv^-vi* 

Z-$tsm*Bl8.-tZZ\£\zJ:^T, I*il3rtt (111) 
SitcJii-g$fcEfflbfc7;usx7A£$tfJf £#5;i<!: 
7;U5x7A£^tf«<tbTtt7;U$X'5<A 
«»JA«7;i/5x7At^CD^tt^/t7;U5X 

[0 0 13] MK, MieE^tS. Htfffi7;P5 ~7A£^ 

S. C©J:5/«c«riEtw«J:ntf, 3^ >£^tr«t;: «fc D 7 

[0 0 1 4] fl9ffi»«±fctt. WIEESl7)> 

40 tfB«SnT£«££*«r*£T5. Z.<D£ottffif$.\Z 

cfcn«. SBiEiiii©tny^»^*«iqiia$nT^*fc 

£>. ka»y*fc±SJBlEtt£*2E»£<0Jll»£l*Jfc 
-5. 

[0015] »c, mm&m±izte?>r*)imi$.£tez> 
*m&m. ®*m#mzwo£o\zwi$zmt5--(%m* 
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[0016] £tz, ^mm<Dmmmmt. &&t. Mta 

X.y^>>f]/-brf4 nm/#KTffSL<ll3 nm/ 
E¥3fE#Jf KffittLTiEB^rL 5P*>Jf±('7JU5^ 

v&z-stsmzmMLtzy-hnmtzmm-fz^tz 
%7.^y^yym^<D>T-ymM<nKim\z. fitt 
©t, xi- y^>i^H4©&^x-r y^>^m^^-r 
[ooi7] m\z, mm?- hmm\t. mz7)i$-<y 

Z¥fM£-?%o z.<D£oteffii&\z&ntt. \zUyt><D% 
£ZmzfflMTZ>Z\ttf-egZ>t^o9mZ1iT2>. 

[ooi8] ic, ±jzEbfe*sais«. mm^-^ym 

it 4 0 nmSK±<DWim£m?Z>Z.t$:!&WLfTZ>o Z.<D 
&ottmf8L\Z&n&. 4 0 nmJBA±©KJ¥tf Z>Z\t\Z 

»S£t>33&*&*-r*. ^*>H©itJ3tt-t 
©&t/W£#*r-5£ 1 0 0 nra»Tit4ui:*«a* 
IK 

[0 0 19] ±i£K:E««)« 

«s& t mmmmm \zn m u s n^*t ishi t & 

[0020] xmwon&mmowimjjmi** &&±\z 
mmyymmmzn-t^^y^->i/u-h^4 nm /# 

Mr -axe t, «iaaiMt^'f3R«±fc^^>K*»jsr 

[0 0 2 1 ] £©«fc-5fc»J«fc:«fcntf, »3£©K»&# 
r**ftdr>f *«*fflH4j:tfc«to«ga#fi: (l l 

d t ¥st" to? ? x£#ttiM a nrzWk»<D& 

£©«fc3&^*>«£7;i'5:^A££ttl«£©«JBlR 

s#r*«smjt©»ttic/i3'-=>yr*ctjcj: 



(4) 

#*£n3»***rr«. ^nn a«7 

m7f>^l/-K*!4nm/MT, MK#*b< 

(002) ffiic«*iBiniUT»^sn-^r<tt*ctfc 

14(111) Bfc*-«jfcEfaLT^«ttJMIIifi**T 

io Stri8©lgfi2Fffi (ill) BI»4^^ >KflD»ft*tt 
(0 0 2) ®t®MH©«E^tt3i«A^fc«). *sa#<i 
(0 0 2) fflfc«jteEfabfc3 L $'>lll±K7;i'5r:$A 

^^tru^figiKr^dttCcfcoT, i^a^fi (ill) 
m\zm-®ft&fa\stz7)i'5.-0A&$tsm&m%z\t 

*&, 7^5^ A LTte7;i- 5 
-^A*#, «*.tf7;U5=.*A£ffl©^££H-3fc7 

[0 0 2 2] MiC, mBE7^5— CAS < &trK±k:5 1 ^ 

>s^tr*&i«i«b«)iBi«:»idEr*xst***r* 
yi±z<stsmz&m-rz>ti:h\z-g.\z\zuy?<Dmtk$: 

[0023] w\z, m&ffimmzffifecDMmzn?-- 
>^uTseiB«£»j«rsig£, mm%n&m£& 
it, xisi/T»2Si»*»ricr*x8i*a«ir*c 

i^#itT5. C©J:5tt«J*fc±ntf. SSlgEiH!!© 
t P y i?m±1>Wffl2t\X ^Zfztb. \zuy9 \zX^ 
lE»£SB2E»4:©fi»*B&.ltU fi*&*IS6©fcH* 

so [0 0 2 4] Se>lC, in[ffiX«±l£«^**;HB«tfc 

#«jc*B»r«ffi«cy- h*s*»j«r*xg*jMi 
r*. ^©«t5^«js»c«tntf. fi^i^t^x-f 

^ > if 4# 14 © a ir» X -f y :P > ^ SS^f £ ft -5 1 1» 3 «S * £ 

wr&o 

[0 0 2 5] Mir, WK^>Bttt4 0 nm£i[±©Bt® 

4 0 nmJW±©K»tr?)CitCJ:07;U=^^A^^ 
ORH©T*H<i: LT«Satt©a^¥a^t^^ >IK^^ 
4Ci*5T*«CDf. 7;US^^A^^t?M^fflSLfc 

r«. --T\ ^^>^©^j?«^©e}n*^*«:r^) 

i 1 0 0 nm£(Tit5riiia^LK 

[0026] #fgiw©m^7t^§£«ic©3i*i*tt. 
so r?.am^^ae©Sii^teT'SoT. «ii2*@*«« 
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[0 0 2 7] 

«$HMSH£j*u m2\$zr<Dmm.Mzm.w-$-z>tztb 
©0T&3. 

[0028] mnzm-tJ:o\z. ^mfcmmt* 

-htt«R2)0«ElianTtr>3. KK. #'J->'J3>« 
E«3 3f4 3ill*>ft6f), T*»6^*>Ji. 7)VS. 
B©Btfftt4 0 nmK±i:t5iil:«kt). tSJM£. ¥ 

tzo 7)15.-0 A • 0 0~ 1 0 0 0 

nmtU ::TIJ4 0 0nmtL&. g-ffc^ 
50~150nmtU 5 0 nm^± tt5 £ t lC<t 0 
tny?at4JIHlit4ui*«?*. CiTBlOOn 

[0 0 2 9] &lc¥«&»£©S!ig*?££0 2 

[0 0 3 0] 02 (a) \Z^T^o\Z, PECVDM 
fcteLP (low pressure) C VDftKck D a - S i H 
$ 3 0~ 1 0 0 nmiIOf*TMl. CtllCX^v 

[0 0 3 1 ] #fC, 02 (b) (r^-r^-pfC. PECV 
Dffi (plasma enhanced chemical vapor depositio 
n) iZ£0, TEOS (rh^IfM^Vy'J^r- 
h) 5SM^iL.t- 5 0~ 1 2 0 nmORi. £31 
T\t7 5nm©g|JP©Kfl;y-r*lKa»Sfcay-hfft» 
«2**«±®K»i«-r*. £©y-MMMt2tt«« 
7y»*ttlC»^*Xy^>^U-h**3. 5nm/# 
T"&o£<, y- M&RBt 2 »ric», S«£7;i^'J^ifc 

»*ft£»ftir-f mf&zm-&uz< ^ft»»*ffl<r»Tft 

*tl, 0 2 (c) 

{C^-rj:5tc< 7./V>^U >^ffitCJ;0 5 1 ^>P3 4. 
7)\,S.-0& -m^m3 5, gftfP* >®l 3 6 £lfll#: 



(5) 

<? 

Mfi»Bl3&«»l«S*lfc*«*S«^H*AS-&, 50n 
m©BIJ*©?-*>gt3 4^fi£l«-r-2. 0 ?^ 

it, f?>K3 4±K4 0 0 nmWSIJSTTA-SZL^A 

•«^«t3 5siaiiii-r*. 7;u5x->a • ms&mtiL 

3. K*SSl*!(C7;l^><!:gijt©*g£#X£«AU 5 1 
9>9—?—y h^ffifflUT 1 0 0 nm©KJP©S8fls^ 
^>i36^1t^ &C10 2 (d) \Z^-f£5\Z, 
■o Wife<DBVitttZ>£o\Z?5>>m3 4 i:7;U5X^A • 

«^^i«3 5. &it*9>m3 6tzmm\zK*--> 

yLTga^3 3-HfS,, 
[0 0 3 2] ,!©P#©^>Jl©iiS B B B ffifrtt£l¥ffiLfc 
£©£01 5 (a) tC^f. 015 (a) ©K^Ttiffi 

mm<Dm<j>®ni&ftit&&-tz>izib\z. 

m<Dmm? y mmmizn-r % x y > y u- h \m 3 . 

>yi/-h^9 nm/^iotfty-f *Bt±fc, mmz 

20 ^37>m^^figML«£ B lgBlS]tt^i¥«bfc*>CD^01 5 
(b) PS#*JtttbT^6*^±5H, 01 5 

(a) ©SiS©{»^3$St;i0 1 5 b (b) ©2«£U:© 

[0 0 3 3] S^tC^^>R©±tC7;U5x^A • 
&Bt&J$KU ■*©ISaEG]tt«:fMfil>fc ! b©a«Hl 6 

(a) 2fcc>* (b) T*^>„ T*BttUfc»<fcy'f3RKO 
igffi7^K^jg(C*fr-5X^5 L >yu- M4B1 6 
30 (a) tf%}3. 5nm/#TabO, 016 (b) m<09 
nm/#t*5. P5#*JtttbT9ie>j&>&«fc'5K:, 01 
5 (a) ©t**4©f3*HaflEteH 1 5 b (b) (Dm I. 5 

5.—02±-m'&'&m&mmizTMi&?zt> ?^>©a- 
tzt>-f7)i>s.-o& • mG'&mcDj&Si&hfai.-rzz.t 

[0 0 3 4] M©7HZ 7 A-i^l3 

5 ©«iMftj§tt. (ill) Stc^SfcEftbT 
40 *S0 |g S^rflr (2 0 0) ®tt&fflSft&a>ofc. 

T. &llttttXiBlHl#r8l£«| (H2§£ R I N I T - 1 
4 0 0) £JII^TH5£LTH*. 
[0 0 3 5] ^©J:5«:iljfiie*ilST»J«*nfcE» 

3 3tt. ±m<Dj:z>iz7^5-0A<D^^mm^^Bi5 

6 (ill) Efc®$feEl^b, ^oinfc^ittStl 

IBiS3 3 t^©iB«|3 3±(CMflUK (0^* 
-f) &ttUT»j*3n*B* (0^-fr-T) <h©@^S^* 
«t»ihL. ««Ht©ffi^*#*S«*«iB-C*fc. 
so [0 0 3 6] 01 7 lt^?>m<D±\Z7)l5.-0I± • M 



63 2001-135640 (P2001-1 35640A) 



9 

7 yS»»:»t4ly f >f U- MiH 1 7 (a) A* 
*<J3. 5 nm/6>T-£>9, 016 (b) ^9nm/# 

fig T' # -5 d t £ if ft L T lr> -5 o 
[0 0 3 7] ^«0«t3*«jfiX8«rliT«Jj«3n 

&xexmtf4 o oxjwxwBsiam 

#X'#7c. 

too3 8] mi 8temffiyymmmzitfTz>2-y?-y 

[0 0 3 9] 019tt, #7XS«±(C, BHFlCiS 
•X-y^yyV-YlfiZ. 5 nm/g>©«{bir'f*R. 5 1 

«gbfcffl«M©^ffl^ffi^^-ro 019 (a) Ttt^ 
^>BI©J8IJ¥£4 0 0 nm, 019 (b) Ttt^^>Bt 
©lJI52 0 0nmiLTH5. 0K*-f <fc 5 1£, 7.JU 
5 =2 A^^BtOTJi t fc -5 * >m©IUP*» < -f 3 
c t \Z «t 0 . SUiBt©*ffifi;5 < &* c t 
4. 

[0040] ±mmmmmRzsmm^x^t, tjis.- 
[0041] («a^*s«o»jfi*te) ^mmmrniz 

[0042] ^y\z^nmmm\zio^x. 03^^05 
[0043] 0 3«, m&gim<DW&Mi$.mm&mf£-t 

^ E**0*fflSllKiT»-5. 14(1 £fi 

■i**ffi«tif*«»j«snfcTFT7P-f 

«S«ti3tt-6^SOli^»ro 5 P®0T'*S. 0 5te, & 
ilg«©*jj?«tt»tfH j2iE»)lHjg&ffi««i^»TB0 
U Bff««0)»9r9B». 04 ©A- A' ©KH0T 



(6) 

L«>X£-5. 
[0 0 4 4] B3CtUT. ifcfiggfi, 

ns«i»-r*«ia.B»i5iK*«t*»6*i«$n*. 
[0045] &j%«4ftt£. vfTt'Ea^ ntz^mm 3 b 

H6<h. cn?>Sg«3 t©3eMg&«t;:-? 
hU7X«l;SKnf;I*il9ai, 9l*tttt9a 

wfM&snssts 3i:(itft3o oy-i>m 

WiC^LTl^. iS^«@9a«, TFT30OKI/ 

5TFT3 O^-SWfc'WO^^yfSaUSui 
tCJ;9> f-*86A>5tt«Sn4i«fl^Sl, S 

2, s nSBfjg©*^ s>^T-##&t?„ mmmm 
si. S2, snii, *fft*« (ftifi-ra) \zje& 

20 

[0 0 4 6] -73, «iaffil!ll5l8S«««, itiEfilBIblBl 

1 0 4 . "T-zmmmmffi 101. u->yj >^ihis§ 

3 0 1, 7 P| J5 1 ^-v ! IhIS&2 0 l^b^:4. ^4^fg») 
5e^"f5>^T^*i»3C**fB#Gl. G2, G 

out n-mmwmi&frb&i&ztizm, mmzuy 

7CLXRZV£<DR&7Uy$m\Z&-3^T, fe&mm 
30 l&Ei&l 0 4*tj£3!£fiM»G 1, G2, -. GmSrEPiQT 

4^-f 5>^JC-&t)i±T, 5 =r -^^6aic-y->7 p u >^ 

1, X2, Xn£. •tf>7'U >^@SS3 0 1 lCit> 
^'J>^liIiS«»«^*3 0 6 ^^LTR»rS^^5>^ 
T«i&-f<5o 7 P U^^-^lfilSS2 0 1 tt. T.-i v^yy 
fftLT, «AtfTFT 2 0 2£#x-*tt6W;:f| 
'AT*0, 0 4OTFT2 0 2© 

KH>XI4V-^iIl:«ttSnT*!J. + - 

v|elSSffilom^tl2 0 6OTFT2 0 2©y-h««lc 

^i2 0 4^LT, ^7 -S^I**N 

n. 7U?-7— i?EIIMK»©*ia2 0 6 ^UT, #x 
-^H6 (ro^TSi^ft^S 1 , S2, Sn©tt$& 
H^fTTS^-f 5>WJft-yfi^NRSSft 

^NRG«$n&. yj^-V-vlelSS2 0 1 «, # 
* t<«*P^|5gliU / <^©iii^(a^S 1 , S2, ••, S 

so Sr«»ra. ■9->^'J>^igB3 0 ltt, TFT3 0 2 
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5&X-^^6ffifC«^Ti3D. @i<0t{f ^81 3 0 4 #T 
FT 3 0 2(DV—xnWzmm.£ftTi$D. •y->7' | j> 

?®&mmmnm 306#tft302 ©y- vwm\z 

tttt£nTb>«. fit. Bflk«^i»3 0 

iitfsi, S2, sn^^n^i, mb 

$3 0 6^^tTx-^^igi!j[Hl8Sl 0 lrt^-y-^'J 
>^|5|tt«»fS^tbT©(E2l«^Xl, X2, -. X 
n^A^SftSt, H««<»»3 0 4***»6©iii«« 
§S1, S2, -. a KHJkHUo-r 

[0 0 4 7] M. *HJfi»S8K4SliTtt. lS^ffi«<PCD 
TFT 3 OO^iiLT^'Jy'Jn^fflW^ 
»jflWBH»fcffl^6n*TFTfc«*fim«f<D 
TFT 3 0 tn— IffilTH- XST^-r-5rt*tpI 
■rc***<. HJiaBiliIaIlftO-»*»J*St:»ricb. £ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrode substrate characterized by providing wiring which carried out the laminating of 
the layer which is arranged on a substrate and said substrate, is arranged on the silicon oxide film whose 
etching rate to a buffer fluoric acid solution is 4nm/second or less, and said silicon oxide film, and 
contains aluminum on a titanium layer. 

[Claim 2] Said wiring is an electrode substrate according to claim 1 characterized by carrying out the 
laminating of the cubic system titanium nitride on the layer containing said aluminum. 
[Claim 3] The electrode substrate according to claim 1 or 2 characterized by coming to arrange the 1st 
wiring which consists of said wiring, and the 2nd wiring which insulates with this 1 st wiring and crosses 
on said substrate. 

[Claim 4] An electrode substrate given in any 1 term of claim 1 to claim 3 characterized by providing the 
process which said silicon oxide film is formed on said substrate so that the semi-conductor layer and 
this semi-conductor layer used as a channel field may be covered, and forms the gate electrode which 
consists of said wiring and this layer in the location which faced said semi-conductor layer. 
[Claim 5] The electrode substrate characterized by to provide the silicon-oxide film whose etching rate 
to the buffer fluoric-acid solution which covered the substrate, the semi-conductor layer used as the 
channel field arranged on said substrate, and said semi-conductor layer, and has been arranged is 
4nm/second or less, and the gate electrode which carried out the laminating of the layer in which said 
semi-conductor layer is faced, it is arranged on said silicon-oxide film, and aluminum is included on a 
titanium layer. 

[Claim 6] Said gate electrode is an electrode substrate according to claim 5 characterized by carrying 
out the laminating of the cubic system titanium nitride on the layer containing said aluminum. 
[Claim 7] Said titanium layer is an electrode substrate given in any 1 term of claim 1 to claim 6 
characterized by having thickness 40nm or more. 

[Claim 8] Said silicon oxide film is an electrode substrate given in any 1 term of claim 1 to claim 7 
characterized by coming to form membranes by the CVD method using tetraethyl orthochromatic 
silicate gas. 

[Claim 9] The electro-optic device by which it is having-counterelectrode which countered electrode 
substrate and this electrode substrate given in any 1 term of claim 1 to claim 8, and has been arranged 
characterized. 

[Claim 10] The manufacture approach of the electrode substrate characterized by providing the process 
which forms the silicon oxide film whose etching rate to a buffer fluoric acid solution is 4nm/second or 
less at a substrate top, the process which forms the titanium film on said silicon oxide film, and the 
process which forms the film containing aluminum on said titanium film, and forms a cascade screen. 
[Claim 11] The manufacture approach of the electrode substrate according to claim 10 characterized by 
providing the process which forms the film containing titanium and forms a cascade screen on the film 
containing said aluminum. 

[Claim 12] The manufacture approach of the electrode substrate according to claim 10 or 11 
characterized by providing the process which carries out patterning of said cascade screen to a 
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predetermined configuration, and forms the 1st wiring, and the process which insulates with said 1st 
wiring, crosses and forms the 2nd wiring. 

[Claim 13] The manufacture approach of an electrode substrate given in any 1 term of claim 10 to claim 
12 characterized by providing the process which the semi-conductor layer and this semi-conductor 
layer used as a channel field are covered on said substrate, and said silicon oxide film is formed, and 
forms a gate electrode in the location which carries out patterning of said cascade screen, and faces 
said semi-conductor layer. 

[Claim 14] Said titanium film is the manufacture approach of an electrode substrate given in any 1 term 
of claim 10 to claim 13 characterized by having thickness 40nm or more. 

[Claim 15] Said silicon oxide film is the manufacture approach of an electrode substrate given in any 1 
term of claim 10 to claim 14 characterized by coming to form membranes by the CVD method using 
tetraethyl orthochromatic silicate gas. 

[Claim 16] It is the manufacture approach of the electro-optic device characterized by being the 
manufacture approach of an electro-optic device of having the counterelectrode which counters an 
electrode substrate and this electrode substrate and is arranged, and said electrode substrate being 
manufactured by any 1 term of claim 10 to claim 15 by the manufacture approach of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to an electrode substrate and an electro-optic device, 
and when it provides wiring which has the laminated structure of titanium and aluminum especially, it 
belongs to the electrode substrate and electro-optic device with which generating of a hillock was 
controlled. 
[0002] 

[Description of the Prior Art] Generally, in the case of the liquid crystal equipment of the active-matrix 
mold which has a thin film transistor (henceforth TFT) as a switching element, electrooptic material, 
such as a liquid crystal layer, pinches between a TFT array substrate and an opposite substrate, and is 
constituted between. 

[0003] This TFT array substrate consists of pixel electrodes electrically connected to the thin film 
transistor and thin film transistor which are electrically connected to the scanning line and the data line 
which have been arranged for every intersection of two or more scanning lines arranged by intersecting 
each other on a substrate and two or more data lines, the scanning line, and the data line. On a semi- 
conductor layer, through gate dielectric film, the gate electrode which are the scanning line and this 
layer and was connected electrically is arranged, and a thin film transistor is constituted. And the source 
electrode and drain electrode which consist of the data line and this layer through an insulator layer 
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were formed on it, and the data line and a source electrode are connected electrically. 
[0004] By the way, when using liquid crystal equipment for a device like a personal digital assistant, the 
request of wanting to mitigate the power consumption as much as possible is strong in recent years. 
The reduction in resistance of the scanning line which is wiring is effective in reduction of the power 
consumption of the TFT array substrate which constitutes liquid crystal equipment. Then, it changes to 
ingredients used conventionally, such as chromium and a tantalum, and using the aluminum of low 
resistance attracts attention. Since aluminum needs to care about the property top thermal resistance 
and chemical resistance, considering as wiring of the laminated structure which has arranged the 
titanium layer in the lower layer of aluminum, and has arranged the titanium nitride layer in the upper 
layer is performed. 

[0005] The TFT array substrate which has wiring which consists of a laminated structure of the above 
titanium, aluminum, and titanium nitride is formed through the following formation processes. 
[0006] First, the semi-conductor layer used as the channel field which consists of polish recon is 
formed on a glass substrate, and the gate dielectric film which consists of Si02 film (silicon oxide film) is 
formed. Next, on gate dielectric film, the laminating of the titanium film, the aluminum film, and the 
titanium nitride film is carried out to the whole surface one by one, and a cascade screen is formed. The 
scanning line which has a gate electrode is formed in the location which faces a channel field by carrying 
out patterning of this cascade screen to a predetermined configuration. Then, an insulator layer is 
formed on gate dielectric film so that the scanning line and a gate electrode may be covered, and a 
source electrode, a drain electrode, and the data line are formed on this insulator layer. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the TFT array substrate formed of the above- 
mentioned process, even if it carried out the laminating of the titanium nitride layer on the metaphor 
aluminum layer, there was a problem that the projection called a hillock arose. If this hillock occurs, the 
data line and the scanning line which a hillock breaks through a wrap insulator layer and are formed on 
an insulator layer in it may short-circuit the scanning line. When the short circuit occurred, arbitration 
could not be displayed, but the line defect of the direction of a line of the scanning line and each data 
line arose, and the pixel electrode electrically connected to this scanning line and data line that were 
short-circuited had the problem of reducing the display grace of liquid crystal equipment remarkably. 
[0008] The technique [ like / next ] is indicated by JP.10-135462.A about the above hillocks. That is, 
when the water absorbed by the insulator layer arranged at the lower layer of wiring ****s, it is a 
technique of making the film for checking desorption of water intervene between wiring and an insulator 
layer paying attention to a hillock increasing. However, with this technique, although buildup of a hillock 
can be prevented, the fundamental problem itself called generating of a hillock is unsolvable. 
[0009] This invention is made in view of the trouble mentioned above, and when using wiring which has a 
titanium layer and a layer containing aluminum, generating of a hillock is controlled, and it aims at 
offering the electrode substrate and electro-optic device of high quality without a poor short circuit. 
[0010] 

[Means for Solving the Problem] As a lower layer of wiring with which the laminating of the layer 
containing aluminum was carried out on the titanium layer, this invention is found out and made [ that 
wiring which controls generating of the good hillock of surface smoothness can be formed, and ] by the 
artificer by using the silicon oxide film of membraneous quality with which the etching rate to a buffer 
fluoric acid solution (BHF) was limited. 

[001 1] That is, it is arranged on a substrate and said substrate and the electrode substrate of this 
invention is a buffer fluoric acid solution (BHF 50% fluoric acid: 40% ammonium fluoride =1:6 room 
temperature.). As long as it is unstated especially henceforth, a buffer fluoric acid solution is used on 
this condition. The receiving etching rate is arranged on the silicon oxide film which is 4nm/second or 
less, and said silicon oxide film, and is characterized by providing wiring which carried out the laminating 
of the layer which contains aluminum on a titanium layer. 
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[0012] By using the silicon oxide film which has specific membraneous quality according to such a 
configuration, the layer containing the aluminum which carried out precedence orientation to the crystal 
orientation (111) side can be obtained, and it is flat and has the effectiveness of obtaining good wiring of 
membraneous quality with which hillock generating was controlled. This is for according to the crystal 
structure of a titanium layer becoming that precedence orientation is carried out to a crystal orientation 
(002) side, and it is easy to be formed in it, when the wet etching rate to a buffer fluoric acid solution 
forms still more preferably 4nm /or less of titanium layers a second by making the silicon oxide film of 
membraneous quality 3nm [/second ] or less into a substrate. The layer containing aluminum has little 
generating of a hillock, when it has the crystal structure which is carrying out precedence orientation to 
the single crystal orientation (111) side. Since the crystal orientation (111) side of the layer containing 
this aluminum has the crystal orientation (002) side of a titanium layer, and the good consistency of a 
spacing, the layer containing the aluminum which carried out single precedence orientation to the crystal 
orientation (111) side can be obtained by forming the layer containing aluminum on the titanium layer 
which carried out precedence orientation to the crystal orientation (002) side. As a layer containing 
aluminum, there is an aluminum alloy called the alloy of an aluminum simple substance, for example, 
aluminum, and copper. 

[0013] Furthermore, said wiring is characterized by carrying out the laminating of the layer containing 
titanium on the layer containing said aluminum. According to such a configuration, while protecting the 
layer which contains aluminum by the layer containing titanium, it has the effectiveness that generating 
of a hillock can be controlled further. When using titanium nitride, it is desirable to make the crystal 
system into cubic system, although hillock depressor effect is acquired. 

[0014] Furthermore, on said substrate, it is characterized by coming to arrange the 1st wiring which 
consists of said wiring, and the 2nd wiring which insulates with this 1st wiring and crosses. According to 
such a configuration, since hillock generating of the 1st wiring is controlled, the short circuit of the 1st 
wiring and the 2nd wiring by the hillock is prevented, and it has the effectiveness of obtaining an 
electrode substrate without a short circuit defect. 

[0015] Furthermore, it is characterized by providing the process which said silicon oxide film is formed 
on said substrate so that the semi-conductor layer and this semi-conductor layer used as a channel 
field may be covered, and forms the gate electrode which consists of said wiring and this layer in the 
location which faced said semi-conductor layer. According to such a configuration, it has the 
effectiveness of obtaining the electrode substrate which can obtain the gate electrode with which hillock 
generating was controlled like above-mentioned wiring at the time of formation of the gate electrode of 
the switching element which has a semi-conductor layer, has a switching element with a sufficient 
switching characteristic, and has wiring with still more sufficient membraneous quality. 
[0016] Moreover, the semi-conductor layer from which the electrode substrate of this invention serves 
as a channel field arranged on a substrate and said substrate, The silicon oxide film whose etching rate 
to the buffer fluoric acid solution which covered said semi-conductor layer and has been arranged is 
3nm/second or less preferably [ second ] 4nm /or less, On said silicon oxide film, said semi-conductor 
layer is faced, and it is arranged, and is characterized by providing the gate electrode which carried out 
the laminating of the layer which contains aluminum on a titanium layer. Since the gate electrode with 
which it was flat with the electrode at the time of formation of the gate electrode of the switching 
element which has a semi-conductor layer, and hillock generating was controlled at it can be obtained 
according to such a configuration, it has the effectiveness of obtaining the electrode substrate which 
has a switching element with a sufficient switching characteristic. 

[0017] Furthermore, said gate electrode is characterized by carrying out the laminating of the layer 
containing titanium on the layer containing said aluminum. According to such a configuration, it has the 
effectiveness that generating of a hillock can be controlled further. 

[0018] Furthermore, the electrode substrate mentioned above is characterized by said titanium layer 
having thickness 40nm or more. Since a crystalline good flat titanium layer can be obtained as a 
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substrate layer of the layer which contains aluminum by considering as thickness 40nm or more 
according to such a configuration, also when the laminating of the layer containing aluminum is carried 
out, a flat front face can be obtained and it has the effectiveness of obtaining wiring or the gate 
electrode of uniform membraneous quality in a substrate side. Here, when the resistivity is taken into 
consideration, as for the thickness of a titanium layer, it is desirable to be referred to as 100nm or less. 
[0019] It is having-counterelectrode which countered electrode substrate and this electrode substrate 
given in ****, and has been arranged characterized by the electro-optic device of this invention. 
According to such a configuration, power consumption is reduced and it has the effectiveness of 
obtaining an electro-optic device with a sufficient display property without display dispersion in which 
big-screenHzing and highly-minute-izing are possible. 

[0020] The manufacture approach of the electrode substrate of this invention is characterized by 
providing the process which forms on a substrate the silicon oxide film whose etching rate to a buffer 
fluoric acid solution is 3nm/second or less preferably [ second ] 4nm /or less, the process which forms 
the titanium film on said silicon oxide film, and the process which forms the film containing aluminum and 
forms a cascade screen on said titanium film. 

[0021] By using the silicon oxide film which has specific membraneous quality according to such a 
configuration, the film containing the aluminum which carried out single precedence orientation to the 
crystal orientation (111) side can be obtained, it is flat and the film containing the good aluminum of the 
membraneous quality by which hillock generating was controlled can be obtained. And it has the 
effectiveness of obtaining good wiring of membraneous quality, and the gate electrode of a switching 
element, by carrying out patterning of the film which has the cascade screen of such titanium film and 
the film containing aluminum to a predetermined configuration. This will be considered to be because for 
the crystal structure of the titanium film to become that precedence orientation is carried out to a 
crystal orientation (002) side, and it is easy to be formed in it if the etching rate to a buffer fluoric acid 
solution forms still more preferably 4nm /or less of titanium film a second by making the silicon oxide 
film of membraneous quality 3nm [/second ] or less into a substrate. The film containing aluminum has 
little generating of a hillock, when it has the crystal structure which is carrying out single precedence 
orientation to the crystal orientation (111) side. Since the crystal orientation (111) side of the film 
containing this aluminum has the crystal orientation (002) side of the titanium film, and the good 
consistency of a spacing, By forming the film containing aluminum on the titanium film which carried out 
precedence orientation to the crystal orientation (002) side, the film containing the aluminum which 
carried out single precedence orientation to the crystal orientation (111) side can be obtained. Moreover, 
as film containing aluminum, there is an aluminum alloy called the alloy of an aluminum simple substance, 
for example, aluminum, and copper. 

[0022] Furthermore, it is characterized by providing the process which forms the film containing titanium 
and forms a cascade screen on the film containing said aluminum. According to such a configuration, 
while protecting the layer containing aluminum, it has the effectiveness that generating of a hillock can 
be controlled further. 

[0023] Furthermore, it is characterized by providing the process which carries out patterning of said 
cascade screen to a predetermined configuration, and forms the 1st wiring, and the process which 
insulates with said 1st wiring, crosses and forms the 2nd wiring. According to such a configuration, since 
hillock generating of the 1st wiring is controlled, the short circuit of the 1st wiring and the 2nd wiring by 
the hillock is prevented, and it has the effectiveness of obtaining an electrode substrate without a short 
circuit defect. 

[0024] Furthermore, on said substrate, the semi-conductor layer and this semi-conductor layer used as 
a channel field are covered, said silicon oxide film is formed, and the process which forms a gate 
electrode in the location which carries out patterning of said cascade screen, and faces said semi- 
conductor layer is provided. According to such a configuration, it is flat, and the gate electrode with 
which hillock generating was controlled can be obtained at the time of formation of the gate electrode of 
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the switching element which has a semi-conductor layer, and it has at it the effectiveness of obtaining a 
switching element with a sufficient switching characteristic. 

[0025] Furthermore, said titanium film is characterized by having thickness 40nm or more. Since the 
crystalline good flat titanium film can be obtained as substrate film of the true film which contains 
aluminum by considering as thickness 40nm or more according to such a configuration, also when the 
laminating of the film containing aluminum is carried out, a flat front face can be obtained and it has the 
effectiveness of obtaining wiring or the gate electrode of uniform membraneous quality in a substrate 
side. Here, when the resistivity is taken into consideration, as for the thickness of the titanium film, it is 
desirable to be referred to as 100nm or less. 

[0026] It is the manufacture approach of an electro-optic device of having the counterelectrode which 
the manufacture approach counters the electro-optic device of this invention at an electrode substrate 
and this electrode substrate, and is arranged, and is characterized by manufacturing said electrode 
substrate by the above-mentioned manufacture approach. According to such a configuration, power 
consumption is reduced and it has the effectiveness of obtaining an electro-optic device with a 
sufficient display property without display dispersion in which big-screen-izing and highly-minute-izing 
are possible. 
[0027] 

[Embodiment of the Invention] (The manufacture approach of an electrode substrate) The semi- 
conductor substrate which has a semi-conductor layer as an electrode substrate is mentioned as an 
example, and is explained to the gestalt of operation of this invention using drawing 1 and 2 about wiring 
formed especially in a semi-conductor substrate. Drawing 1 shows the partial schematic diagram of a 
semi-conductor substrate, and drawing 2 is drawing for explaining the manufacture approach. 
[0028] As shown in drawing 1 , the polish recon layer 1 is arranged on the substrate 60 which consists 
of glass etc., and, as for the semi-conductor substrate, the gate dielectric film 2 which consists of 
silicon oxide film so that this may be covered is arranged. Furthermore, wiring 33 is arranged in the 
location corresponding to a part of polish recon layer 1. Wiring 33 serves as a titanium layer, aluminum 
and a copper alloy layer, and a titanium nitride layer from under three-tiered structure kana **. By being 
referred to as 40nm or more, the thickness of a titanium layer had crystallinity and good surface 
smoothness, could raise the stacking tendency of the aluminum and the copper alloy layer which forms 
membranes upwards, and could be 50nm here. The thickness of aluminum and a copper alloy layer set to 
100-1000nm, and could be 400nm here. By being referred to as 50-1 50nm, and being referred to as 
50nm or more, the titanium nitride layer could control hillock generating and set it to 100nm here. In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, contraction scales are made to have differed for each class or every each part 
material in each drawing. 

[0029] Next, the manufacture approach of a semi-conductor substrate is explained using drawing 2 . 
[0030] it is shown in drawing 2 (a) — as — PECVD — the a-Si film is formed by the thickness of about 
30-1 OOnm with law or LP (low pressure) CVD method, after crystallizing by irradiating excimer laser light 
at this, patterning is carried out to a predetermined configuration and the polish recon layer 1 is 
obtained. 

[0031] next, it is shown in drawing 2 (b) — as — PECVD — 50-1 20nm thickness and the gate dielectric 
film 2 which consists of silicon oxide film of 75nm thickness here are formed all over a substrate by 
making TEOS (tetraethyl orthochromatic silicate) into material gas by law (plasma enhanced 
chemicalvapor deposition). The etching rate [ as opposed to a buffer fluoric acid solution in this gate 
dielectric film 2 ] was 3.5nm/second. The substrate was washed after gate-dielectric-film 2 formation 
using the penetrant remover which cannot corrode silicon oxide film, such as an alkali system penetrant 
remover, easily. Here, as for silicon oxide film corrosion ****, such as rare hydrogen fluoride, as a 
penetrant remover, it is desirable to use penetrant removers, such as an alkali system and a sulfuric- 
acid system, without using. Next, as shown in drawing 2 (c), the laminating of the titanium film 34, 
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aluminum and the copper alloy film 35, and the titanium nitride film 36 is carried out one by one by the 
sputtering method, and membranes are formed. A detail is made to carry in to a reaction chamber first 
the substrate with which a semi-conductor layer and gate dielectric film were formed, and the titanium 
film 34 of 50nm thickness is formed in it. The substrate with which the titanium film 34 was formed is 
made to carry in in another reaction chamber after titanium film formation, and aluminum and the copper 
alloy film 35 are formed by 400nm thickness on the titanium film 34. A substrate is made to carry in a 
substrate in another reaction chamber from a reaction chamber after aluminum and copper alloy film 
membrane formation. The mixed gas of an argon and nitrogen is introduced in a reaction chamber, and 
the titanium nitride film 36 of 100nm thickness is formed using titanium TAGETTO. Next, as shown in 
drawing 2 (d), patterning of the titanium film 34, and aluminum and the copper alloy film 35 and the 
titanium nitride film 36 is carried out simultaneously, and wiring 33 is obtained so that it may become a 
predetermined configuration. 

[0032] What evaluated the crystal stacking tendency of the titanium film at this time is shown in drawing 
15 (a). The titanium single film is formed and the sample of drawing 1 5 (a) has estimated, in order to 
eliminate other signal components of a cascade screen. The etching rate to the buffer fluoric acid 
solution of the silicon oxide film used as the substrate film of titanium is about 3.5nm/second. What the 
etching rate to a buffer fluoric acid solution formed the titanium single film similarly, and estimated the 
crystal stacking tendency as on the about 9nm [/second ] silicon oxide film on the other hand is drawing 
15 (b). Both are compared, and the signal strength of the sample of drawing 1 5 (a) shows one twice 
[ more than ] the value of drawing 1 5 b (b) so that clearly. That is, if the etching rate to a buffer fluoric 
acid solution forms the titanium film on the small silicon oxide film, it means that the crystallinity of 
titanium improves. 

[0033] It is drawing 16 (a) and (b) which furthermore formed aluminum and the copper alloy film on the 
titanium film, and evaluated the crystal stacking tendency. Drawing 16 (a) is about 3.5nm/second, and 
drawing 16 (b) of the etching rate to the buffer fluoric acid solution of the silicon oxide film used as the 
substrate film is about 9nm/second. Both are compared, and the signal strength of the sample of 
drawing 15 R> 5 (a) shows one about 1.5 times the value of drawing 15 b (b) so that clearly. That is, if 
the etching rate to a buffer fluoric acid solution forms the titanium film, and aluminum and the copper 
alloy film on the small silicon oxide film in a laminating, it means that not only titanium but the 
crystallinity of aluminum and the copper alloy film improves. 

[0034] Moreover, precedence orientation of the crystal structure of the aluminum and the copper alloy 
film 35 after membrane formation is carried out to the crystal orientation (111) side, and the crystal 
orientation (200) side was not detected. Here, crystallinity is measured using an X diffraction 
measurement machine (device name RINIT-1400). 

[0035] The wiring 33 formed through such a production process is the film with the crystallinity which 
the crystal structure of aluminum carried out precedence orientation to the crystal orientation (111) 
side, and was excellent in it as mentioned above. And good surface smoothness could be obtained at 
this time, the short circuit of wiring 33 and wiring (not shown) formed through an insulator layer (not 
shown) on this wiring 33 was prevented beforehand, and the reliable semi-conductor substrate has been 
manufactured. 

[0036] Drawing 1 7 evaluates the surface average of roughness height for the sample which carried out 
laminating membrane formation of aluminum and the copper alloy film by AFM on the titanium film. 
Drawing 17 (a) is about 3.5nm/second, and drawing 1 6 (b) of the etching rate to the buffer fluoric acid 
solution of the silicon oxide film used as the substrate film is about 9nm/second. These mean that the 
good film of surface smoothness can be formed, if the etching rate to a buffer fluoric acid solution forms 
the titanium film, and aluminum and the copper alloy film on the small silicon oxide film in a laminating. 
[0037] Moreover, even if the semi-conductor substrate formed through such a production process 
passed through the high-temperature-processing process 400 degrees C or more at the after process, 
it was able to control generating of the hillock of wiring. 
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[0038] Drawing 18 is the photograph in which the 450-degree-C condition of having heat-treated of 3 
hours was shown for the sample to which the etching rate to a buffer fluoric acid solution carried out 
the laminating of the titanium film, aluminum and the copper alloy film, and the titanium nitride film on 
the about 3.5nm [/second ] silicon oxide film. Also after heat-treating, it turns out that good surface 
smoothness is held. 

[0039] Drawing 1 9 shows the surface state of the cascade screen to which the etching rate by BHF 
carried out the laminating of the 3.5nm [/second ] silicon oxide film, the titanium film, aluminum and the 
copper alloy film, and the titanium nitride film one by one on the glass substrate. Thickness of the 
titanium film is set to 400nm in drawing 19 (a), and thickness of the titanium film is set to 200nm in 
drawing 1 9 (b). As shown in drawing, by thickening thickness of the titanium film used as the lower layer 
of the aluminium alloy film shows that the surface roughness of a cascade screen becomes small. 
[0040] Although aluminum and a copper alloy were used as film containing aluminum in the above- 
mentioned operation gestalt and the experimental result, the aluminum alloy which consists of an alloy 
with other metals other than an aluminum simple substance and copper is sufficient. 
[0041] (The manufacture approach of an electro-optic device) In this operation gestalt, liquid crystal 
equipment is mentioned as the example as an electro-optic device using a switching element, and what 
carried out patterning of the cascade screen of the titanium film of the operation gestalt of an above- 
mentioned electrode substrate, aluminum and the copper alloy film, and the titanium nitride film, and 
formed it in the layer which consists of the gate electrode of a thin film transistor, the scanning line as 
wiring, and this and this layer is used, using a thin film transistor as a switching element. 
[0042] In this operation gestalt, it explains with reference to drawing 5 from drawing 3 below. 
[0043] Drawing 3 is equal circuits, such as various components in two or more pixels formed in the 
shape of [ which constitutes the image formation field of liquid crystal equipment ] a matrix, and wiring. 
Drawing 4 is the top view of two or more pixel groups which can be set to the viewing area of the TFT 
array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed. Drawing 5 
shows drawing of longitudinal section of the viewing area of liquid crystal equipment, and a 
circumference actuation circuit field, and drawing of longitudinal section of a pixel field is a sectional 
view of A-A f of drawing 4 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, contraction scales are made to have differed 
for each class or every each part material in each drawing. 

[0044] In drawing 3 , liquid crystal equipment consists of a viewing area and a circumference actuation 
circuit field which controls this. 

[0045] A viewing area consists of pixel electrode 9a arranged in the shape of a matrix for every 
intersection of capacity line 3b and the scanning line 3 which have been arranged at parallel, the data 
line 6 arranged by intersecting the scanning line 3, and the these scanning lines 3 and the data line 6, 
and a thin film transistor (TFT is called hereafter) 30 for controlling pixel electrode 9a. The source of 
TFT30 was electrically connected to the data line 6 to which a picture signal is supplied, and the gate of 
TFT30 has connected with the scanning line 3 to which a scan signal is supplied electrically. It connects 
with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, S2, — , Sn 
supplied from the data line 6 in TFT30 which is a switching element when only a fixed period closes the 
switch to predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , Sn of the 
predetermined level written in liquid crystal through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). 
[0046] On the other hand, a circumference actuation circuit field consists of the scanning-line actuation 
circuit 104, the data-line actuation circuit 101, a sampling circuit 301, and a precharge circuit 201. The 
scanning-line actuation circuit 104 impresses the scan signals G1, G2, — , Gm to the scanning line 3 by 
line sequential in pulse to predetermined timing based on the power source supplied from an external- 
control circuit, a reference clock CLY, its reversal clock, etc. Based on the power source supplied from 
an external-control circuit, a reference clock CLX, its. reversal clock, etc., according to the timing which 
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impresses the scan signals G1, G2, — , Gm, the transfer signals X1, X2, — , Xn from the shift register as 
a sampling circuit driving signal are minded every data line 6, and the scanning-line actuation circuit 104 
minds [ 301 ] the sampling circuit actuation signal line 306, and supplies the data-line actuation circuit 
101 to predetermined timing. As a switching element, it has TFT202 every data line 6, the precharge 
signal line 204 is connected to the drain or source electrode of TFT202, and, as for the precharge 
circuit 201, the precharge circuit actuation signal line 206 is connected to the gate electrode of TFT202. 
And the power source of a predetermined electrical potential difference required at the time of 
actuation, in order to write in the precharge signal NRS from an external power through the precharge 
signal line 204 is supplied, and the precharge circuit driving signal NRG is supplied from an external- 
control circuit so that the precharge signal NRS may be written in through the precharge circuit 
actuation signal line 206 to the timing preceded with supply of picture signals S1, S2, — , Sn about each 
data line 6. The precharge circuit 201 supplies the precharge signal NRS (image auxiliary signal) which is 
preferably equivalent to the picture signals S1, S2, — , Sn of medium gradation level. The sampling 
circuit 301 is equipped with TFT302 every data line 6, the picture signal line 304 is connected to the 
source electrode of TFT302, and the sampling circuit actuation signal line 306 is connected to the gate 
electrode of TFT302. And these will be sampled if picture signals SI, S2, — , Sn are inputted through the 
picture signal line 304. That is, if the transfer signals X1, X2, — , Xn as a sampling circuit driving signal 
are inputted from the data-line actuation circuit 101 through the sampling circuit actuation signal line 
306, sequential impression of the picture signals S1, S2, — , Sn from picture signal line 304 each will be 
carried out at data-line 6a. 

[0047] In addition, in this operation gestalt, although it is possible to form at the same process on the 
same substrate as TFT used for a circumference actuation circuit and TFT30 in a viewing area since 
polish recon is used as a semi-conductor layer of TFT30 in a viewing area, it is also possible to form a 
part of circumference actuation circuit in another substrate, and to carry out external [ of this ]. 
[0048] In drawing 4 , on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a is prepared in the shape of a matrix, and the data line 6, the scanning line 3 (dotted 
line), and capacity line 3b (dotted line) are prepared respectively along the boundary of pixel electrode 
9a in every direction, the data line 6 be form in the configuration extended to the lengthwise direction , 
source 6a which be a part of data line 6 be electrically connect to the below-mentioned source field 
among the semi-conductor layers 1 (the lower left be the slash section of ** ) which consist of polish 
recon film through contact hole 5a , and it be near source 6a , and the data line 6 be form so that the 
width of face may become large . Drain 6b formed in the data line 6 and this layer is connected 
electrically among the semi-conductor layers 1 to the below-mentioned drain field through contact hole 
5b f and electrical installation of the drain 6b is further carried out to pixel electrode 9a through the 
contact hole 8. Moreover, the scanning line 3 is arranged so that a channel field may be countered 
among the semi-conductor layers 1, the scanning line 3 functions as a gate electrode, and in this 
operation gestalt, the part where the semi-conductor layer 1 and the scanning lines 3 overlap is two 
places, and has double-gate structure. In addition, on the drawing, the part with which the scanning line 
3 and the semi-conductor layer 1 lap superficially, i.e., the semi-conductor layer of the location 
corresponding to a gate electrode, hides, and it is not illustrated by the scanning line. Capacity line 3b 
has the lobe which projected along with the data line 6 from the part which intersects elongation and 
the data line 6 in the shape of a straight line mostly along with the scanning line 3, and a part of semi- 
conductor layer is arranged almost corresponding to this lobe. Capacity line 3b forms capacity in the 
part and flat-surface target of pixel electrode 9a in overlap and this field, and forms pixel electrode 9a 
and capacity further. It is installed in the bottom of the data line 6 and the scanning line 3, opposite 
arrangement is carried out through an insulator layer 2 at the capacity line 3b part similarly extended 
along with the data line 6 and the scanning line 3, and the semi-conductor layer 1 forms capacity. 
[0049] Next, as shown in the sectional view of drawing 5 , liquid crystal equipment 100 is equipped with 
the liquid crystal layer 50 between the TFT array substrate 10 and the opposite substrate 80 by which 
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opposite arrangement is carried out at this. 

[0050] The semi-conductor layer 1 which the TFT array substrate 10 becomes from the substrate film 
12 which consists of silicon oxide on a glass substrate 60 in a viewing area, and polish recon is arranged. 
On the semi-conductor layer 1, the gate dielectric film 2 with which the etching rate by BHF consists of 
4nm [/second ] or less silicon oxide film is arranged. On gate dielectric film 2, gate electrode 3a which is 
a part of scanning line 3 (not shown) of the layer system by which the laminating was carried out to the 
titanium layer, aluminum and a copper alloy layer, and the titanium nitride layer from the bottom, 
respectively, and scanning line, and capacity line 3b are arranged. And the insulator layer 4 is arranged 
so that the scanning line 3, gate electrode 3a, and capacity line 3b may be covered. On the insulator 
layer 4, source 6a which is a part of data line 6 and data line 6 formed in this layer, and drain 6b are 
arranged. Source 6a is connected to the source field and the electric target of the semi-conductor layer 
1 which explain by the after-mentioned by contact hole 5a formed in gate dielectric film 2 and an 
insulator layer 4, and drain 6b is connected to the drain field and the electric target of the semi- 
conductor layer 1 which explain by the after-mentioned by contact hole 5b formed in the insulator layer 
4. Furthermore, the data line 6, source 6a, and drain 6b were covered, the interlayer insulation film 7 has 
been arranged, and drain 6b is electrically connected with pixel electrode 9a which consists of ITO 
(Indium Tin Oxide) film arranged on an interlayer insulation film 7 by the contact hole 8 formed in the 
interlayer insulation film 7. Finally, a pixel electrode is covered and the orientation film 16 which consists 
of polyimide is arranged. Here, the semi-conductor layer 1 of TFT in a viewing area has LDD (lightly 
doped drain) structure, and, for details, mentions it later. 

[0051] Moreover, complementary transistor structure is adopted in the circumference actuation circuit 
field of the TFT array substrate 10. As shown in drawing 5 , the gate dielectric film 2 which is gate 
dielectric film is arranged so that it may have N channel mold TFT130a and P channel mold TFT130b, 
the semi-conductor layer 1 of an N channel mold and the semi-conductor layer 1 of a P channel mold 
may be arranged on the substrate layer 1 2 arranged on a glass substrate 60 and complementary 
transistor structure may cover these. The gate electrode 103 is arranged in the location which 
corresponds to the channel field of a semi-conductor layer on gate dielectric film 2. Furthermore, the 
source electrodes 106a and 107a which the gate electrode 103 was covered, and the insulator layer 4 
has been arranged, and have been arranged on an insulator layer 4, and the drain electrodes 106b and 
107b are electrically connected to the source field or drain field of the corresponding semi-conductor 
layer 1, respectively. And the interlayer insulation film 7 is arranged on TFT of these complementary- 
types transistor structure. Moreover, the semi-conductor layer of N channel TFT has LDD structure. 
[0052] On the other hand, the opposite substrate 80 consists of a counterelectrode 21 which consists 
of a light-shielding film 23 formed in the shape of a matrix on the glass substrate 20, and ITO film by 
which covered this and sequential formation was carried out, and orientation film 16 which consists of 
polyimide. 

[0053] Next, the manufacture approach of a TFT array substrate is explained using drawing 6 - drawing 
14 . Drawing 6 - drawing 14 are the cross sections in a viewing area and a circumference circuit field, 
and a viewing area is a cross section when cutting by line A~A f of drawing 4 . 

[0054] First, as shown in drawing 6 (a), Si02 film is formed by the thickness of about 200-500nm as 
substrate film 12 with PE (plasma enhanced) CVD method or an ECR (electron cyclotron resonance) 
CVD method on a glass substrate 60. This substrate film has the function in which the impurity 
contained in dirt and the glass substrate of glass substrate 60 front face prevents causing degradation 
of the property of TFT30. 

[0055] next, it is shown in drawing 6 (b) — as — PECVD — the laminating of the a-Si film 401a is 
carried out by the thickness of about 30-1 OOnm on the substrate film with law or LP (low pressure) 
CVD method. 

[0056] Next, as shown in drawing 6 (c), by irradiating excimer laser light, such as KrF or XeCI, two times 
300 to 600 mJ/cm at the a-Si film, the a-Si film is crystallized and p-Si film 401b is obtained. The 
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thickness of the a-Si film, membraneous quality, etc. adjust suitably the exposure reinforcement of 
excimer laser light, irradiation time, etc. In this operation gestalt, since it is low temperature and a polish 
recon layer can be obtained by laser annealing, the glass substrate cheaper than a silicon substrate as a 
substrate is employable. 

[0057] Next, as shown in drawing 6 (d), the resist film 402 is formed in the configuration equivalent to 
each semi-conductor layer of TFT of a viewing area and a circumference actuation circuit field. 
[0058] Next, as shown in drawing 7 (a), p-Si film 401b is etched by RIE (reactive ion etching) by using 
the resist film 402 as a mask using chlorine-based gas, and the p-Si layer 1 is formed. In addition, the 
wet etching using a drug solution, such as using and etching hydrofluoric and nitric acid in addition to 
dry etching like RIE, can also be used. 

[0059] next, as shown in drawing 7 (b), the resist film 402 is shown in drawing 7 (c) after exfoliating — 
as — PECVD — 50-1 20nm thickness and the gate dielectric film 2 which consists of silicon oxide film 
of 75nm thickness here are formed all over a substrate by making TEOS (tetraethyl orthochromatic 
silicate) into material gas by law. The etching rate [ as opposed to BHF in this gate dielectric film 2 ] 
was about 3.5nm/second. 

[0060] Next, as shown in drawing 7 (d), the resist film 403 of a configuration from which the part 
corresponding to the field which functions as a capacity among the semi-conductor layers 1 of a viewing 
area was removed is formed. And this resist film 403 is used as a mask, with ion-implantation, 5x1014- 
1016 phosphorus ion /is injected into the semi-conductor layer 1 with the dose of 2 cm as an impurity, 
and 1f of capacity electrodes is formed. The resist film 403 is exfoliated after impregnation. 
[0061] It washed using the penetrant remover which cannot corrode the silicon oxide film easily. Here, 
as a penetrant remover, without using, as for silicon oxide film corrosion ****, such as rare hydrogen 
fluoride, it is desirable to use penetrant removers, such as a low alkali system of corrosion nature and a 
sulfuric-acid system, and they can maintain the stacking tendency of the titanium film which forms 
membranes behind by this. 

[0062] Next, as shown in drawing 8 (a), on gate dielectric film 2, the laminating of the titanium film 34, 
aluminum and the copper alloy film 35, and the titanium nitride film 36 is carried out one by one by the 
sputtering method, and membranes are formed. 

[0063] Next, as shown in drawing 8 (b), the scanning line, a gate electrode, and the resist film 404 of the 
configuration equivalent to a capacity line are formed. By making this into a mask, as shown in drawing 8 
(c), the titanium film 34, aluminum and the copper alloy film 35, and the titanium nitride film 36 are 
etched by the RIE method using a fluorine system or chlorine-based gas. As it exfoliates and the resist 
film 404 is shown in drawing 9 (a) after etching, a lower layer obtains [ a titanium layer and the upper 
layer ] the scanning line 3 of the three-tiered structure by which the laminating of the titanium nitride 
layer was carried out to the laminated structure which consists of aluminum and a copper alloy layer, 
the gate electrodes 3a and 103, and capacity line 3b. 

[0064] Next, as shown in drawing 9 (b), the resist film 405 from which the resist was removed only for 
the location corresponding to the semi-conductor layer used as TFT of the P channel mold of a bonnet 
and a circumference circuit field in all viewing areas is formed. Then, 5x1014-1016 boron ion /of 2 is 
poured into the semi-conductor film 1 with ion-implantation cm by using the gate electrode 103 
corresponding to TFT of the resist film 405 and a P channel mold as a mask, and the semi-conductor 
layer 1 which has channel field 1a which carried out self align to the gate electrode 103, and the source 
drain fields 1g and 1h is obtained. 

[0065] Next, as shown in drawing 9 (c), the resist film 405 is exfoliated by the (exfoliation liquid name). 
[0066] Then, as shown in drawing 9 (d), the resist film 406 is formed in the location corresponding to the 
semi-conductor layer used as the P channel mold TFT of a circumference circuit field. Next, 1x1013 to 
2x1014 phosphorus ion /of 2 is injected into the semi-conductor layer 1 with ion-implantation cm by 
using this resist film 406, gate electrode 3a and the gate electrode 103 corresponding to the N channel 
mold TFT, and capacity line 3b as a mask. This obtains the semi-conductor layer 1 corresponding to the 
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N channel mold TFT which has low concentration source field 1b with high impurity concentration lower 
than channel field 1a which carried out self align to the gate electrode 103, the high concentration 
source field formed in behind, and a high concentration drain field, and low concentration drain field 1c in 
a circumference circuit field. Moreover, in a viewing area, the semi-conductor 1 which has low 
concentration source field 1b with high impurity concentration lower than the high concentration source 
field and high concentration drain field which it is formed so that it may face across two channel field 1a 
(only one of the two illustrates) and this two channel field, and are formed behind, and low concentration 
drain field 1c is obtained. 

[0067] Next, the resist film 406 is exfoliated with exfoliation liquid. Then, as shown in drawing 10 (a), the 
resist film 407 is formed. As shown in drawing, the resist film 407 has [ the gate electrode 103 of the N 
channel mold TFT of a circumference actuation circuit field, and each periphery of gate electrode 3a in 
a viewing area ] the wrap configuration for the semi-conductor layer of a bonnet and the .P channel mold 
TFT. Next, 5x1014-1016 phosphorus ion /is injected into the semi-conductor layer 1 with ion- 
implantation with the dose of 2 cm by using the resist film 407 as a mask. Then, the resist film 407 is 
exfoliated. Thereby, as shown in drawing 10 (b), the semi-conductor layer which has 1d of high 
concentration source fields and high concentration drain field 1e which have high impurity concentration 
higher than low concentration source field 1b and low concentration drain field 1c can be obtained. 
Therefore, TFT in a viewing area and the N channel mold TFT of a circumference actuation circuit field 
serve as a semi-conductor layer which has LDD structure. 

[0068] next, it is shown in drawing 10 (c) — as — the gate electrodes 103 and 3a and capacity line 3b - 
- a wrap — like — PECVD — the insulator layer 4 which consists of Si02 [ with a thickness of 
1500nm ] is formed by law, using TEOS and ozone gas as material gas. Then, in order to activate 
impurity ion, activation heat-treatment (activation annealing treatment) is performed on 400-degree C 
temperature conditions. 

[0069] next, it is shown in drawing 10 (d) — as — every of a circumference circuit field — the resist 
film 409 by which patterning was carried out to the configuration equivalent to the contact hole for 
connecting the contact hole for connecting the contact hole for connecting the source drain field of 
TFT and the source drain formed in behind and the source field of TFT of a viewing area, and the source 
formed in behind, the drain field of TFT of a viewing area, and the drain formed in behind is formed. 
[0070] As shown in drawing 1 1 (a), an insulator layer 4 is etched by using the resist film 409 as a mask, 
and contact holes 5, 5a, and 5b are formed. Then, the resist film 409 is exfoliated and the structure of 
drawing 1 1 (b) is acquired. 

[0071] Next, as shown in drawing 1 1 (c), the aluminum titanium film 410 of 300-1 OOOnm thickness is 
formed by PVD on an insulator layer 4. Furthermore, as shown in drawing 1 1 (d), the data line, the 
source, and the resist film 41 1 of a configuration from which the part equivalent to a drain was removed 
are formed on the aluminum film and the titanium film 410. 

[0072] Next, as shown in drawing 12 (a), the resist film 41 1 is exfoliated after etching by the RIE method 
using chlorine-based gas in the aluminum titanium film 410 by using the resist film 41 1 as a mask. This 
obtains the source electrodes 106a and 107a and the drain electrodes 106b and 107b which were 
electrically connected to the source field of the semi-conductor layer of the N channel mold TFT and 
the P channel mold TFT, and the drain field, respectively in a circumference circuit field, as shown in 
drawing 12 (b). In a viewing area, the data line 6 and drain electrode 6b which serve as source electrode 
6a electrically connected to the source field of a semi-conductor layer and the drain field, respectively 
are obtained. 

[0073] Next, as shown in drawing 12 (c), a source electrode, a drain electrode, and the data line are 
covered, and the mixed gas of TEOS and oxygen gas is formed for an interlayer insulation film 7 by the 
PECVD method as material gas. Here, as the membrane formation approach of an interlayer insulation 
film 7, an ordinary pressure CVD method may be used and the mixed gas of TEOS and ozone gas or the 
mixed gas of SiH4 and oxygen gas may be used as material gas. Moreover, since not only the inorganic 
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film but organic film, such as acrylic, can also be used and it is easy to obtain the thick film of thickness 
in this case as compared with the inorganic film, it can use also as flattening film. 
[0074] Next as shown in drawing 12 (d), the resist film 413 from which the resist of the part 
corresponding to the contact hole which connects drain 6b and the pixel electrode formed in behind was 
removed is formed on an interlayer insulation film 7. Then, as are shown in drawing 13 (a), and an 
interlayer insulation film 7 is etched by the RIE method or the wet etching method by using the resist 
film 413 as a mask, it exfoliates and the resist film 413 is shown in drawing 13 (b), the interlayer 
insulation film 7 which has a contact hole 8 is obtained. 

[0075] Next, as shown in drawing 1 3 (c), the ITO film 414 with a thickness of about 50~200nm is formed 
by the spatter on an interlayer insulation film 7. Then, by forming the resist film 415 corresponding to a 
pixel electrode configuration on the ITO film 414, and carrying out wet etching of the ITO film 414 in an 
aqua-regia system or HBr by making this into a mask, or carrying out dry etching by the RIE method 
using gas, such as CH4 or HI, as shown in drawing 14 (a), as shown in drawing 14 (b), pixel electrode 9a 
is obtained. 

[0076] As mentioned above, in this operation gestalt, in case wiring which has the laminated structure of 
a titanium layer, and an aluminum and a copper alloy layer is formed, by limiting the membraneous quality 
of the silicon oxide film located in the lower layer of wiring, the crystal structure of the titanium film can 
be controlled and the crystal structure of the aluminum and the copper alloy film which makes this 
titanium film a substrate can be made into a crystal structure which controls hillock generating. Since a 
thin film transistor without a defect can be obtained by this and the short circuit of the scanning line 
and the data line is prevented, liquid crystal equipment with a sufficient display property without a 
display defect can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the electrode substrate of an operation gestalt is shown. 
[Drawing 2] It is process drawing showing the manufacture process of the electrode substrate of an 
operation gestalt later on in order. 

[Drawing 3] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image formation field in the liquid crystal equipment of an operation gestalt, such as 
various components and wiring. 

[Drawing 4] It is the top view of the data line in the viewing area of the liquid crystal equipment of an 
operation gestalt, the scanning line, and the TFT array substrate with which pixel electrode ** was 
formed. 

[Drawing 5] Drawing of longitudinal section in the circumference circuit field of the liquid crystal 
equipment of an operation gestalt and each viewing area is shown, and drawing of longitudinal section in 
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a viewing area is a sectional view when cutting by line A-A' of drawing 4 . 

[Drawing 6] It is process drawing (the 1) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 7] It is process drawing (the 2) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 8] It is process drawing (the 3) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 9] It is process drawing (the 4) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 10] It is process drawing (the 5) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 1 1] It is process drawing (the 6) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 12] It is process drawing (the 7) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 13] It is process drawing (the 8) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 1 4] It is process drawing (the 9) showing order for the manufacture process of the TFT array 
substrate of the liquid crystal equipment of an operation gestalt later on. 

[Drawing 15] It is drawing showing the difference in the crystallized state of the titanium film by the 
difference in the membraneous quality of the silicon oxide film. 

[Drawing 16] It is drawing showing the difference in the crystallized state of the titanium film by the 
difference in the membraneous quality of the silicon oxide film, and an aluminum and a copper alloy 
cascade screen. 

[Drawing 17] It is drawing showing the difference in the surface roughness of the titanium film by the 
difference in the membraneous quality of the silicon oxide film, and an aluminum and a copper alloy 
cascade screen. 

[Drawing 18] It is drawing showing the condition after heat treatment of the wiring film which applied this 
invention. 

[Drawing 19] It is drawing showing the difference in the surface state of the cascade screen by the 
difference in the thickness of the titanium film. 
[Description of Notations] 

1 — Semi-conductor layer 

2 — Gate dielectric film 

3 — Scanning line 
3a — Gate electrode 

4 — Insulator layer 

6 — Data line 

6a — Source electrode 

7 — Interlayer insulation film 
9a — Pixel electrode 

33 — Wiring 

34 — Titanium film 

35 — Aluminum and copper alloy film 

36 — Titanium nitride film 
60 — Substrate 
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